PARKING BRAKE 



Cross Reference to Related Applications 

This is a continuation patent application of International Application Number 
PCT/SE99/01 656 filed 22 September 1 999 which designates the United States; the 
disclosure of that application is expressly incorporated by reference in its entirety. 
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Field Of The Invention 



The present invention relates to an arrangement for use in connection with a 
parking brake for a vehicle; more pecifically, the arrangement includes a lever coupled 
to at least one force transmitting wire in the brake system. 



Background of Invention 



*j [0001 ] Conventional parking brakes of the above intimated type require relatively 

long levers to achieve the necessary torque to sufficiently tension the wire. This is 
j because conventionally designed systems do not have the possibility to optimally take 

| up slack in the wire which is always present to a greater or lesser degree in such wire 

| systems. The slack in the wire must be taken up before it is possible to utilize a greater 

1 force ratio. On taking up wire in conventional systems, the wire is wound onto a 

* quadrant, whereby the attachment point follows the rotation of the lever and the wire is 

wound onto the quadrant. The shape of the quadrant contributes to a great extent to 
the force ratio in the system. It is quite possible to shape it such that an optimal force 
ratio from a force point of view can be used, but this would imply that the system would 
be very sensitive to slack in the wire and yielding in the system. The problem with 
today's systems is that, to ensure that the system does not stop working when the 
degree of slack increases, a more advantageous force ratio for the wire path must be 
used, which implies that the required application force will be high. This, in turn, 
contributes to the size of the lever. 

[0002] For conventional parking brake systems, it is therefore sometimes necessary 
to adjust the slack in the wire. The presence of wire slack which has to be taken up by 
the rotation of the lever thus means that a certain adjusted angular position of the lever 
does not always correspond to the same wire force. Because relatively large levers are 
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required for conventional parking brake systems, the brake lever dominates the driver's 
area. The required size also means that it is difficult to place the lever in an 
economically advantageous position in the car. 

Summary of Invention 

[0003] An object of the present invention is to provide a parking brake in which the 
above mentioned problems are eliminated. 

[0004] This is achieved according to the invention by arranging the lever of the 
parking brake to be pulled up in two steps for achieving the desired braking power. In 
the first step, the lever is made to perform a translational motion to take up the wire 
slack in the brake system. In the second step the lever is made to perform a rotational 
motion whereby transmission of the force to the wire is achieved with a higher force 
ratio than in the first step. 

[0005] This way of designing the parking brake has among others, the following 
advantages. Lowering the required overall pulling force on the lever compared to 
previously known brake systems. The lever can be made smaller. The lever is not so 
dominant in the driver's area. The lever is more easily placed in a good position in the 
car compared to previously known larger levers. The slack is taken up by a translational 
motion, thus diminishing the need of later adjustment. The arrangement is less 
sensitive to wear. 

[0006] According to one embodiment, the invention is characterized by the fact that 
day force sensing mechanism is coupled to the wire. Still further, the mechanism 
includes a pawl arranged to retract from its locking position to allow rotation only after 
the slack in the wire has been taken up and the force in the wire exceeds a chosen or 
predetermined value. 

[0007] The advantage of this characteristic is that the force sensor makes it possible 
to control the force at which the transition between rotation and translation takes place 
and that the necessary pulling force on the lever during the rotational motion is always 
the same at the same angular position of the lever. That is, a given position of the lever 
always gives the same brake power because all slack has been taken up by the 
translational motion. 
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Brief Description of Drawings 

[0008] The invention will be described in the following in greater detail with 
reference to the attached drawings of which: 

[0009] Fig. 1 is a perspective view of a first embodiment of a parking brake 
constructed according to the invention. 

[001 0] Figs. 2-6 are perspective views showing in greater detail a number of parts 
of the parking brake included in the embodiment of Fig. 1 . 

[001 1 ] Fig. 7 is a perspective view showing details of another embodiment of a 
parking brake constructed according to the invention. 

[001 2] Figs. 8-10 are perspective it views showing further details of the 
embodiment of the parking brake constructed according to Fig. 7. 



Detailed Description 

[001 3] In Fig. 1 , a housing is denoted by reference numeral 1 . It is intended to be 
embedded in the middle or center console of a passenger car or like vehicle. 



y [001 4] The two opposing sides of the housing holder have guide slots 2 in which the 

fU rotation axle 4 of the lever is placed. A housing 5 with arms 6 is attached to the same 

W axle 4. They lie on the blocking surfaces 7 of the housing holder in the unloaded 

® position of the parking brake shown in Fig. 1. The rotation axle 4 of the lever 3 is 

beveled on its two ends and rotationally inserted into the guide slots 2 in the two sides 
of the housing holder 1 . A wire 9 is attached to a brake unit which is intended to affect 
the back wheels of the vehicle as illustrated. The wire 9 passes over a pulley 1 0 before 
being attached to the housing 5. 

[001 5] In Fig. 2 the housing holder 1 , the lever 3 and a portion of the housing have 
been removed for better understanding of the interiorly located components. A 
translation lock 1 1 is included in the parking brake. The lock 1 1 is intended to 
cooperate with a gear typically located in the bottom of the housing holder 1 . Further, 
there is a ratchet 1 2 in the form of a geared arc cooperating with a pawl 1 3. In the 
lever, there is a link mechanism that locks the translation and rotation locks when the 
parking brake is set. By pressing the release button 14 against a biasing spring housed 
within the handle 1 5, a link mechanism for releasing the rotation lock is activated. A 
guide axle 1 6 in the link system is mounted in a guide slot 1 7 in the lever 3 in which a 
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rotation axle is also present. On pressing the release button 14, the pawl 1 3 is 
immediately withdrawn from the ratchet 12. 

[001 6] As is apparent from Fig. 2, the release button 1 4 is designed in a single piece 
with a push component 41 inside the handle working against the spring. The push 
component is equipped with a wedge shaped groove 42 that cooperates with a 
hemispherical end part 43 of a pressure bar 44 that is included in the link mechanism. 
The bar 44 has a ring-shaped groove 45 in which a ring is placed that functions as a 
spring stop. In the lever there is also a fixed spring stop at the opposite end of the 
pressure bar relative to the hemispherical end. Between the spring stops on the 
pressure bar is a pressure bar spring. On pressing the button and consequent 
displacement of the push component 41 , the wedge shaped groove 42 cooperates with 
the spherical end of the pressure bar, whereby the pressure bar is pressed against the 
spring. The guide axle 1 6 is thus displaced in the groove 1 7 making the lever arm 1 3' 
swing around the rotation spindle 1 8 and withdraws the pawl from the ratchet 1 2. 

[001 7] As is clear from Fig. 2, the ratchet is irrotationally attached to one of the two 
beveled ends 4' of the rotation axle of the lever. Because both ends 4' of the rotation 
axle are mounted in the guide slot 8, the geared arc of the ratchet 1 2 cannot rotate. 

[001 8] The translation lock best illustrated in Fig. 3, is arranged to swing around a 
otation axle 1 9 indicated by a c ash-dotted line in Fig. 3. The translation lock 11 has a 
pawl 1 1 ' intended to cooperate with gear for locking the hand brake in the chosen 
translational position, and a lever arm 20, which when subject to a force, lifts the pawl 
1 1 ' out of engagement with thJ gear tooth. 

[001 9] The pawl 1 T and the teeth of the gear are shaped so that the translation 
lock's pawl can move along the gear when the handbrake is applied, while the teeth and 
the pawl cooperate to lock it in the opposite direction. 

[0020] The rotation axle 1 9 of the translation lock is fastened by its ends in a part of 
the ratchet and in a holder 23 as shown in Fig. 2. As mentioned above, the pawl 13 is 
immediately released from the ratchet upon pressing of the button 14. To release the 
translation lock 1 1 , the lever must, however, be in its lowered position somewhat below 
the position shown in Fig. 2. This makes dynamic braking possible without the risk 
that the translation lock might release. The lever arm of the translation lock cooperates 
with a release rod 22 fastened on the lever where the lower end of the rod reaches the 
flat surface 20' of the lever arm first when the lever is in the position shown in Fig. 2. 
On continued lowering of the lever, the release rod 22 brings the lever arm 20 with it, 
whereby the translation lock is swung out of the locked position in the gear rack. 

[0021] A housing beam 24 is rotationally mounted on the rotation axle 4 of the 
lever 3. A force transmitter 25 is mounted in a guide slot 27 on the housing beam using 
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a guide pin 26. Its shape, as well as the attachment of the housing 5 on the housing 
beam 24, is apparent from Figs. 4a, 4b and 4c. The one end region 46 of a wire link 
47, the shape of which is apparent from Fig. 4b, is attached via the guide pin 26 to the 
rectangular part of the force transmitter 25. The end of the wire link 47 is thus 
mounted in the guide slot 27 on the housing beam. The opposite end 48 of the wire 
link is attached to the brake wire 9. The rod shaped part 28 of the force transmitter 25 
extends into the housing and is attached to the force sensing mechanism therein. The 
latter is placed in the housing 5 as shown in Fig. 5 with the top removed to show the 
force sensing mechanism. It includes two arms 6 rotationally mounted on an axle peg 
placed in the holes 29 in the walls of a fastener 30. The latter also has an external plug 
30' with a threaded hole inside. In it there is a threaded end part of the force 
transmitter's rod shaped part 28 whereby the fastener 30 is attached to the force 
transmitter and, via the wire link 47, is also functionally connected to the brake wire 9. 

[0022] On the axle plug 30' and the rod-shaped part 28, a spring 31 is mounted 
which is compressed between the fastener 30 and the wall 32 of the housing 5. A 
tension force in the brake wire will therefore compress the spring. The force sensor is 
guided by the slot 33 in the housing and by guide pins that extend through guide slots 
34 in the respective arms 6 and which are mounted in the bottom and top of the 
housing. The spring 31 is dimensioned so that it is not totally compressed before slack 
in the brake wire is taken up and not before the force in the wire exceeds an 
appropriately chosen value of the order of 70 N. The arms 6 rest in the position shown 
in Fig. 5 on the guide surfaces 7 of the housing holder as shown in Fig. 1 . 

[0023] On compressing the spring 31 , the arms 6 are moved and drawn in toward 
the center of the housing. This motion is controlled by the guide pins and the guide 
slots in which they cooperate. The arms and the spring are so designed that the arms 
completely glide off the side surfaces 7 of the housing holder when the spring is totally 
compressed. The arms are appropriately made of a plastic such as POM that gives low 
friction between the housing holder and the arms. 

[0024] The guide pin 26 that holds the force transmitter 25 and the wire link 47 
together moves in the glide slot 27 in the upper part of the housing holder beam 24. 
During the motion of the guide pin along the glide slot, the end region 46 of the wire 
link will thus be guided along that slot as the spring 31 in the force sensing mechanism 
is compressed. The distance between the glide slot 27 and the center of the rotation 
axle 4 of the lever 3 determines the force ratio on rotation of the lever for stretching the 
wire. A stop nipple 49 is arranged on the housing holder beam to cooperate with the 
wire link 47 to increase the force ratio when the lever is drawn through a large angle. 
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[0025] Fig. 6 shows the design of the lever 3 and its attachment to the rotation axle 
4, as well as the lever's and housing's relative shapes that permit the units to cooperate 
during translational and rotational motion. 

[0026] Functionally, the brake according to the invention is significantly different 
from conventional mechanical parking brake systems. On drawing up the parking 
brake, the driver grasps the handle 1 5 and pulls it toward himself. In conventional 
parking brakes the hand brake lever immediately begins to rotate to first take up 
existing slack in the wire system. Only thereafter is force applied on continued rotation. 

[0027] When the hand brake shown in Fig. 1 is pulled, the lever does not rotate 
immediately, but instead moves in the direction of the arrow A. Rotation of the lever is 
prevented by the arms 6 of the housing 5 which are in engagement with the locking 
surfaces 7 of the housing holder 1 . During translational motion, the brake lever's 
motion is guided by the guide slots 2 of the housing holder 1 in which the rotation axle 
of the lever moves. The housing 5 and the force sensing mechanism mounted in it are 
moved translationally by the lever along the housing holder. When slack in the wire 
system has been taken up and the force in the wire 9 has reached a value at which the 
spring in the force sensing mechanism begins to be compressed, the spring then begins 
to be pressed together and the whole force sensing mechanism is translated inside the 
housing at the same time as the housing is translated. As described above, the 
translation of the force sensing mechanism implies that the arms 6 are drawn in toward 
the center of the housing and out of engagement with the locking surfaces 7 of the 
housing holder 1 . When the arms 6 are completely within the walls of the housing 
holder, the motion of the lever and the housing upon continued activation of the lever 
changes from a translational motion to a rotation around the axle 4 which has now been 
displaced a little in the guide slot 8. The translational motion is hardly noticeable for 
the driver as the lever is normally only moved about 1 5 mm. In the first brake stage, 
during the translational motion, the force ratio is low; in the example shown, 1:1. In the 
second brake stage, during rotation, the brake lever changes automatically to a 
significantly higher ratio. 

[0028] For a parking brake according to the invention, the force ratio, after taking 
up the wire slack, is significantly higher than for known parking brakes. This means 
that the dimensions of the lever can be reduced significantly relative to known brakes. 
The lever is therefore easier to position and it is easier to achieve ergonomically good 
solutions. 

[0029] The direction of the guide slot 8 on the housing holder 1 that guides the 
translational motion can be chosen to give the ergonomically best pulling direction for 
the driver. 
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[0030] To release the brake, the release button 1 4 is pressed, whereby the ratchet is 
immediately freed while the translation lock is in operation until the lever has reached or 
is near its resting position. This makes dynamic braking and adjustment of the braking 
power possible, which adjustment can be desirable in certain situations. 

[0031] The embodiment shown in Figs. 7-1 0 functions in all major aspects in the 
same way as the parking brake in the embodiment described above. The parts have 
been given the same reference numbers in Figs. 8-10 as corresponding parts in the 
above-described embodiment. In the following, only parts that are different to those in 
the above-described embodiment are treated briefly. 

[0032] In Fig. 7, it is primarily only the housing 5 and its attachment that are 
different. In this embodiment, there is no housing holder beam. Instead, the housing 5 
is connected to the rotation axle of the lever 3. The housing 5, best shown in Fig. 8, has 
a pulley 35 along which the wire 9 runs to the fastener 30. In the closed position 
adjacent to the lever, the housing is connected via splined couplings to the rotation axle 
of the lever which is located in the center hole of the pulley 35. The lever is also 
attached using splined couplings. The lever rests against the angled wall 36 of the 
housing 5 for better support. 

[0033] The force ratio during the rotational motion is determined in this 
embodiment by the radius of the pulley and the length of the lever. Also in this 
embodiment there is a compression spring attached between the wall 32 and the 
fastener 30 in the force sensing mechanism. The housing 5 is also equipped as shown 
with a cover intended to be placed over the housing to contain the force sensing 
mechanism. 

[0034] As is apparent from Fig. 9, the release button 14 is different and the 
associated link system is more simple in its construction. On releasing the parking 
brake, the button 1 4 is pushed in the direction of the arrow B whereby the ratchet 1 2 is 
immediately released. The translation lock can only be released when the lever is in or 
near its resting position. First, in that position, it is possible for the arm 37, which is 
moved clockwise by the plug 38 on pressing the release button 1 4, to reach the arm 39 
of the translation lock 1 1 and press the translation lock out of engagement with the 
gear rack 40. 

[0035] The housing holder 1 s\ own in Fig. 1 0 is somewhat modified compared to 
the first embodiment. The wire en ers under the housing in the housing holder and is 
diverted by a pulley for fastening ir| the force sensing mechanism. In one end of the 
housing holder there is a guide slot 31 for the arms 6 of the force sensing mechanism. 



RSTLlBOl 9729.1 



-7- 



[0036] The invention is not limited to the above-described embodiments. Rather 
many modifications are possible within the scope of the appended claims. 
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